Speakers at the Minisymposium on "Membrane Traffic Control by Cytoskeletal and Molecular Machines" reported on recent discoveries at the intersection of cell signaling, membrane trafficking, and membrane remodeling.

**Fuiboon Kai** (Weaver lab, University of California, San Francisco) sought to understand why mammary epithelial cells survive when placed in a three-dimensional (3D) but not a two-dimensional extracellular matrix (ECM). Computational modeling predicted that cells in a 3D ECM would have lower cortical tension and negative membrane curvature. Kai used atomic force and light microscopy to confirm these predictions and went on to show that survival in three dimensions was due to increased recruitment and activation of Arf6 guanine nucleotide exchange factors on membranes of negative curvature.

**Kelsie Eichel** (von Zastrow lab, University of California, San Francisco) reported the surprising discovery that β-arrestin accumulates in a clathrin-coated pit (CCP) after its release from an activated G protein--coupled receptor (GPCR) to trigger downstream mitogen-activated protein (MAP) kinase signaling. This capacity of β-arrestin to maintain its active conformation after disengagement from its activating GPCR breaks with the long-standing notion that β-arrestin can only stimulate MAP kinase and incorporate into a CCP when bound to its GPCR. This phenomenon was first discovered for the β1-adrenergic receptor, but Eichel reported similar findings for other GPCRs, suggesting that β-arrestin\'s action at a distance is a general feature of GPCR signaling.

**Andrew Nager** (Nachury lab, Stanford) reported the exciting new discovery of an alternate mode of GPCR removal from primary cilia, namely ectocytosis. Normally, activated GPCRs are retrieved from cilia through a pathway requiring β-arrestin-2, dynein, and the BBSome. However, when the GPCR cannot be retrieved, it is selectively shed from the primary cilium via sorting into an outward-budding vesicle. This process requires actin, myosin VI, and the actin-microtubule linker Debrin.

Within cilia, molecules are transported via intraflagellar transport (IFT) trains powered by kinesin-2 family motors from base to tip and dynein on the return trip. **Jaap Van Krugten** (Peterman lab, VU University in Amsterdam) used single-particle fluorescence microscopy and particle tracking to dissect the turnaround step at the tip. Surprisingly, whereas kinesin-2 motors, IFT-A complexes, and dynein turn around nearly instantly, IFT-B complexes pause at tips for ∼3 s before initiating their retrograde journey, suggesting specific and extensive remodeling of IFT-B complexes during the turnaround step.

**Mugdha Sathe** (Mayor lab, NCBS-TIFR, Bangalore) used a total internal reflection fluorescence--based assay to identity components that drive formation of clathrin- and dynamin-independent endocytic vesicles. Using pH-sensitive pHlourin-GPI to follow this pathway, Sathe ordered the recruitment of actin regulators. ARP2/3 arrived first, followed by F-actin and then Cdc42, and scission rapidly occurred. In addition, the iBAR protein IRSp53 is recruited to clathrin-independent endocytic pits and is required for the process.

**Emily Stoops** (Drubin lab, University of California, Berkeley) described the use of synthetic supported lipid bilayers to study the assembly of the actin network during the process of endocytosis. Remarkably, supported bilayers coated with purified yeast Wiskott--Aldrich syndrome protein (WASP) and incubated with cytoplasmic extracts recruit known downstream endocytic actin-binding proteins. These form invaginations on the scale of biological endocytic events (25--100 nm) in a WASP-dependent manner. Stoops plans to use superresolution microscopy to locate each actin regulator with high precision to better understand how the endocytic actin network is organized.

In addition to cytoskeletal forces, insertion of hydrophobic helices partway into the lipid bilayer is a widely accepted mechanism by which curvature-inducing proteins such as epsin1 promote vesicle formation. **Wilton Snead** (Stachowiak lab, University of Texas, Austin) reported on asymmetric protein crowding as a powerful, previously unappreciated driving force for membrane fission. Using fluorescence resonance energy transfer--based measurements of pure protein interactions on model membranes, Snead observed a strong correlation between protein coverage on the membrane and fission efficiency. Fission efficiency increases with either the concentration or size of surface protein, regardless of the hydrophobicity of the inserting helix. Even GFP anchored artificially to the membrane surface promotes fission, underscoring the importance of protein crowding in membrane remodeling.

**James Winsor** (Lee lab, Carnegie Mellon University) reported the use of fluorescence-based conformational sensors of the GTPase atlastin to probe its GTP-driven fusion mechanism. The results reveal a mechanism in which formation of an extended head-to-head atlastin dimer in-*trans* initiates membrane tethering, followed by a highly favorable crossover conformation shift within the dimer that provides the energy for fusion catalysis.

**Wei Guo** (University of Pennsylvania) explained how the vesicle-tethering complex exocyst catalyzes soluble *N*-ethylmaleimide--sensitive factor attachment protein receptor (SNARE) assembly and the fusion of exocytic vesicles with the plasma membrane. The fusion-promoting activity is via direct binding of the exocyst subunit Sec 3 to the target (t)-SNARE protein Sso2, which aids formation of a binary Sso2-Sec 9 t-SNARE complex, the initial rate-limiting step of SNARE complex formation. Sso2 is normally prevented from binding Sec 9 by autoinhibition. Sec 3 binding Sso2 relieves this autoinhibition by inducing a conformational change on Sso2.
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[^1]: *MBoC* is pleased to publish this summary of the Minisymposium "Membrane Traffic Control by Cytoskeletal and Molecular Machines" held at the 2016 ASCB Annual Meeting, San Francisco, CA, December 7, 2016.
